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0 2 &^ (7+?~ tf. Ig;30nra, 7Wh 
Jt;6. 3.OT. #^Ti0 2 ^2tV^3) $r?l^ 
L, ^KT i 0 2 &? 2<7)M& : ^-^ h 1 C0MM= 3 
0 : 7 0<0**-*hfcWKU£. 

[0077] K-XhSl^-XMC, MOTi 
0 2 ©^ (T-tf— fe\ fig : 5 0 nm, TX^? h 
Jt : 6 . 1 . OTV i 0 2 ^3 k V»d ) 

0 : 7 0 hfcffifiRU:. 
[0 0 78] (^-Xh9) ^-Xh lfc, ^KWTi 
0 2 a^ (T1r9~ fe\ Ig;75nm > h 
Jt; 5. 8,OT» «f«Ti0 2 a^4kV^) 
L, #4^T i 0 2 a?4^« : ^-X h 1^»»=3 
0 : 7 

[00 79] (^MOl^-XMC^OT 



!(9) 002- 



289274 (P2002-289274A) 



i 0 2 &? (7**~tf. ES ; 1 3 0 nm, 7X19 

hit; 5. 2. JJlT\ ff«Ti 0,6^5 i:V^) 

-nU i 0,a^5<0«« : h 1 0®!^ 

3 0 : 7 0<7)^-Xh£ffflI»L*:. 

[0080] K-XMD^HIC^OT 

iOz®? (7+?— <r\ IS; 180nm, 7X^? 

hit; 5, J2H\ ##Ti0 2 &?6i:V^) *Ste 

U #ttTi0 2 &?6<DM:^-Xhltf)f«=3 

0 : TOO^-XhSmKLfc. 

[0081] C<-X M 2 ) 1-X h 1 MOT 

i0 2 &? (77*~ Ifs IS; 240nm, 7X*l? 

hit; 5, WTs #ttTiO 2 gf7tU0) 

U ttRT i 0,8^7 : 1-X h 1 0>K*« 3 

0 : 7 OtfXV-XhSrigtgLfc. 

[0082] (^-X M 3 ) ^-X h 1 fc, &#CDT 

1 0 2 fi? (77?~fe\ IS; HOnm, 7X^? 
hit; 4. 1, HT, *ttTiO,tt?8i:V^> *B 
nU flERT i O 2 a?80)Mfc : h 1 

3 0 : 7 0tfy<-Xh£iH!l,fc. 
[0083] (1-X h 1 4 ) ^-X h 1 fc, ##C0T 
i 0,ffrF (77*-- fe\ ES: 1 0 5 nm, 7X19 
hit; 3. 4, HT, ^KTi0 2 S^9i:V^) 
£ L . i 0 2 m^ 9 COMM. : 1-X h 1 C0®*= 

3 0 : 7 00^-XhfcWRU:. 
[0084] C<-Xh 1 5 ) ^-Xhlfc. t$tt(OT 
i0 2 n=F (71-?~e. ES; 1 1 5nm s 7X19 
hit; 2. 7. JilT. #«Ti0 2 fm OfcV^) £ 
fi£U 8#T1 0 2 &?1 OOfffi: ^-Xhl<D# 
fi=3 0 : 7 0tfK<-Xh£i8lii!U:. 
[0085] C<-XM6)^Ml:,MOT 
i Ojft? (77*~ V. ES; 1 20nm x TX^ 
hit; 2. 2, WT. tMKTiOjEFPl lfc^d) £ 
fi£U #RT i Ojtt^l 1 Wff* : ^-X h 1 £0« 
4=3 0 : 7 0e>"t-Xb&iatLfc. 
[0086] (^-X h 1 7 ) ^-X h 1 fc. tSttOV 
^?KE^ (IB; 180nm, 7X19 hit; 6. 2. 

^2 mm : 1-X h 1 OfC*= 2 0 : 8 0O^-X 

[0087] (^-X h 1 .8 ) 1-X I- 1 IZ. tiffin*? 
JJlft? (ES; 220nm,' 7X^? hit ; 6. 1, 

8? 3 Off*: 1-Xh l«0ff*=2 0 : 800^-X 

[0088] C<-Xhl 9) ^-Xh IK. KtfO^ 
(IS; 270nm, 7X1? hit ; 6. Jil 

f4<0fi:'<-XM(?)fi=2 0 : 8 0<0^-Xh 

[0089] (^-Xh2 0) ^-XhlK, 



4$Wf- (US; 50 0niru 7X1? hit ; 5. 9. 

Wf-5<7mm ■. i-x h i <rm&= 20:8 00^-x 

hfcHRLfc. 

[00 90] (^-Xh2 1 ) ^-XhlK, Wfc<7>~? 
4*)W¥- (ES; 67 0nm, TX^hJt ; 5.8, 

ft=? 6 conS. : I^X h 1 tf)ff*= 2 0:8 OO^-X 
hfctHUL*:. 

[0091 ] (1-X h 2 2 ) 1-X h 1 C s 
'f*^ (ES; 88 0nm, TX^^hit ; 5. 7. 

H=f-7WHk : ^~X h 1 CT>M&= 2 0:8 0(7)^-X 
h^PStTt. 

[00 92] C<-Xh2 3) ^-XhlK. Wffi<7)~? 

(ES; lOSOnm, TX^hit; 5. 
5. WT, «tt^>f*ttTp8fcV^) ^}i^L. 

8C0W4 : ^-X h 1 cr>nm= 2 0 : 8 00^ 

-xhmmitz. 

[00 93] K-^F24)^-XMI;,Mm 
-f^©^ (ES; 33 0nm, TX^ hit ; 5. 1, 

fe^9t7)»i : ^-X h 1 <^)»ft= 2 0:8 0<7)^-X 
hSriSSSU^:. 

[00 94] C<.-Xh2 5) ^-XhltC, tiffin 
JtiWf- (ES; 32 0nm. 7X19 hit ; 4. 2. 

1 OcOSit : ^-X h 1 6Df«= 2 0:8 OO^ 

-xh^SBSLfe. 

[0095] C^-X h 2 6 ) ^-X h 1 tCs 
-f^tt^ (ES; 320nm, TX^hJt;3. 5, 

1 1 COMM. : ^-X h 1 com&= 2 0 : 80^ 

[00 96] (^-Xh27) ^-Xhlfc, Wffi^-7 
4 (ES; 3 1 Onm, TX^ hJt ; 2. 7, 
WTs «R"7-f*IKFl 2fcV^o ) SrS-^L, «*7>f' 
1 2tf>«* : ^-X h 1 cr>M&= 2 0:8 00^. 
-XhSrPSSltfe. 

[00 97] (1-Xh 28) 1-Xh HZ. Wffi^ 
4J)&=? (ES; 30 0nm, TX^^ hJt ; 2. 2, 
WT, «R-7>f ^tt^l 3tV^ ) £?1£U ««V>f 
1 3 <7)«* : ^-X h 1 <0SI*= 2 0 : 8 0(01 

-xhmmitz. 

[00983 mmm 1 > WTK*t#)iK i 0,05 

K*Lfc3t«* 1 2 fc |5l«c7)«^^#rS3K«fii^^S 

M*m«?fi2 0 1 H«0«J«t*f 4 10X10 mm(0 
x^r-;K7)feSti!SM±l©S«!jSrf^S! Ufc. 
[0099] ^7^i«iC77iK-7$^SnO 
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2 mm (JSJf ; 5 0 0 nm) ^HL^ISS^ 

xb2£x?y-yei«iju &.^X'®MZittz. %<r> 
SOW, 4 5 0-CcD^coti:-C«Uv!„ IC, 
^-*b4£fflVvCI<D*? 'J— >-EP!tJi:MfKfc2:^9 
Sn0 2 g®£±KII5£5Kt¥&tt 
S«i2 iR1S<OjfJ&0^ttS«i (S6fc»)ffiS ; 1 0 
mmXlOmm, MW-X lO^im, ^#J1<7)J11? ; 6 

^«Ti0 2 ^l<7)-t^; 3 0®*%) £^J£U 

c o i o o ] at. *mimmz&mza.T<?)£ stzi 

[cis-Di(thiocyanato)-N,N'-bis(2,2'-bipyridyl-4,4' 
dicarboxylic acid)-ruthenium(II) ] -?-(0jgJS* J 3 
xlO- 4 mo l/Li:3M>J;3to§8?U ;l/r^A|§ 

fttffil. 5xl0-'mol/cm2«lf,l > flfil 
0£5Sj£$-t2r£. 

[0101] «Sfc LT±ie^«®fcl5l«cOB 

*i:*#$*#t6aA«s (ptmmnmz ; 100 

nm) , mmMEtLX. WSmfBW) 

i5ts3*>wkv\ t v?z.®m*wmit:. set. 

9— S (ffifrg: r-t-ijyj ) £pfi§U H3fc 
to 1 02] (Htm 2 ) ^{WffiGlEfifcmTtf).* 

a £ utfr ->fci k jsw«. wtw 1 1 mmcommzx 
■j h it* u^*«a i o &txn 3 ^ ufefesBsas 

[0103] 1-X h 2 £¥3*fWWBj£flK-* hi: L 
■CfiUHU;. *l/Cs SnO,IWBU:K, ^-^h2 

[0104] h 3 &3tmV^rt«al&JftJg 

mm 1 1 mmz ix^m±iz%muazm i 
[0105] fLx. sno 2 mmm±m 1 k*-*-* 

1 OmmX 1 Omm, MW- ; 1 Oxtnu ¥##:/Ic7)JI . 
W; 3*tnu g|*|gB<7)Jitf)JlJ5 ; 4^m, ftrtttOJIfc 



*Ti0 2 ^i<^W$; 5 0ftt%) m.)f 
«ft»t**LTW5rv^£«i*ffiRLfc. SSftWlfc 

[0106] ( mm 3 ) *mftwm<ommm ix . 
-* b 4 Sr^sm^^ffl^-^ h t ixmm uzz t 

"JJWtt, Hifcflll kH«K^WcJ: 905£$j*U:#* 

ffi i o 3 ttz-&mmmm±mmm 2 0 1 n« 

fc. ¥»*18ffi{i, g«7)ffi« ; 1 OmmX 1 

Omm, jfjf ; lOjum, ¥$frJR<?)JB9 ; 5/*m, ft 
MJIOJ1J?; 5junu 3feMJB^*Sn^«f«T i 

[0107] (gtWH ) ^#ft«®0^5tt;l^L-C . 
^-X h 2 Sr^ftJI^JfcJJH-X h k txm U 1 
-X h 6 ^^SH^^ffl^-^ h i: Lt^ffl fc 

jaw*. uttM 1 1 mmn&mz x 0 n 5 

s 1 0 aixa 3 1;^ t tz&mmmmmmw 2 0bmm 

t:. *mm&iz. gxmnmm •, 1 o mm x 1 

Oram, MW \ lOjum^ ^WMCOMM ; 6. 5tx 
m. WMMVmW ; 3. 5jum, 3K«fl5UitC^§n 
6«*-7-f ^fei 1 1 o-k^m ; 2 0»*%-C*->fc. 

[0108] ( mm 5 ) ^^sffi^sit^f^ ix , 

^-X h 2 b i: LT L > ^ 

h 8 *3iaRai»«ffl^-^ h b ixm uzz b 
mti* mm 1 bmmvmm* *)ftmmmm 

(C#^$^ll>#«T i o t m-3<?>£tt ; 3 0W4% 

[0109] ( mmm e ) ^m^wmcom^^ ix , 
*<-x h 2 z&mtmmm^-z h t ix mm i . i 

-xh9 ZffittftMBm^-x h b iX&m UzZ b 

mut. mmmibmmcommzx vjtmm&vmm 

IZttZtlhffikT i O,tt^4<0*fr* ; 3 0««% 
X'h-yiz, 

[oho] (mm 7 ) *aw*c«aw)wtfciRLr , 
^-x h 2 ^mmmm^-x h t ixmi. ^ 

bwut> mmmib mm^mzx *)m,mRxsm 

St^^^S^T i 0 2 &?5O£*$ ; 3 Offfi 

%x-h->tz. 

[0111] (HWJ8 ) ^#f*:«®c7)Si!jttC^LT, 
—X h 1 l^JIMkaiJPJSffl^-XhtLTttfflUJtw 



tma. m&m lktmnzmzx vmmx/zm 

■(C****l4#*T i 0,676 *>£*f* ; 3 

%x-h->iz. 

[0112] (H5I0IJ9 ) ^NWWWwWttlRt-C. 
^-x h 2 £¥*gfl«j£JfK-x h k LTffiffl L . ^ 

-^i3 **»tai»jsffl^-^ h t ixm itiz 
tmits mm itm<om^x vms&v&m 
®m±mmmmuz. mmmnmsi 

«K**S<li#«T i 0 2 *HP8tf)£** ; 3 OSfi 

%Tb-yiz, 

[0113] (nm* i o ) mm&mmzm i 

X . ^-X h 2 £¥*ffr/l^l£ffl^-X h k LTffiffl 

u ^-x h i 4 £muwem^-x h t ixm 

t/mmmmmmmuz. 
xmmizttztiimiT i o t »^ 9o*^r* ; 3 

[0114] (H%0| 1 1 ) ¥gfrmffi?)M^ L 
X , ^-X h 2 £¥#&JI^&3K-X h k LTffiffl 
U ^-X h l 5 £ftfcSUIffiMffl^-X h k LTiffl 
Ucl kWMi. HJfeflJl kl*l8t<0^Jf KJ; Dft«®& 

m&mizttztihmtT i o 2 ^i 0^*$ ; 

3 0 «ft%T'*> 

[oii5] (fusgpy 1 2 ) ^ft^ii^jtKigfu 

^-X h 2 £¥gft«Ul£ffl^-X b k ixm ~ 
U ^-x h 1 8 Srft&iSm^fiJUiK-x h k IX mm 

ftmLmizmztimtt^'! mi^3<^^m •, 2 0 
[0116] (mmm 1 3 ) ^*m®os3t^i^ 1 

X , ^-x h 2 £¥S#Jf »B^-X h k LT^ffl 
U ^-X h 1 9 £ftifcSUf mffl^-X h k LTteffl 

Lfc z t imt. mm 1 1 nw&mz z 0 ^m&s. 

mMM^^fihWt?^m=FA<7)^m; 20 

n&xx'bitz. 

[oii7] (mmm 1 4 > ^vfmiostai^ie t 
t , ^-x h 2 ^gftiiw^-x h t ixm 
u ^-x h 2 0 zmmmm^-z h t ixm 
uzztmit. mmmi tmmco^Miz±*)%m®R 
vmmmstkmmmftwitz. *mt>mmcr> 
m&mizttztimvt-?j xm-sm^ ■ 2 0 
myox-bitz. : 

cons] (mm 1 5 ) mmmmMizm 1 
x . ^-x h 2 ztmmBfm^-x h t ixm 
u ^-x h 2 1 ^$sui»<-^ h i: ixm 
itzztvmt, mmmi tmco^miz* *)%m®r 
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sl ftmftmizmztihmttu m^e^^m ■. 2 0 
1 n%%x*h~>tz: 

[oii9] mtm 1 6 ) *mmm<7)umizmi 

X . ^-X h 2 £^fl»fiJt/fK-X b fc tTffiffl 
^ I s ^-X h 2 2 £ft&M&£ffl^-X h h LT^ffl 

^ itzz mmt. mmm 1 1 mmn^mtzx 

[0120] (mmmi7) mm&mmzmi 

X. ^-X h 2 Sr¥#fr*mffl^-X h t UTffiffl 

t , ^-x h24 zytmmmmm^-z h t ixm 
m itzztmrnt. mum 1 1 mmc&imzx *)%mm 
r vmrnmrnmnmimitz. *mwmco 
co m.fLmizttztiz>mtt~?j ^^9^^* : 2 0 
5 nmxxh^tz. 

[0121] mmm 1 s > ^NHWMwsjtfciRL 

T . ^-X h 2 5r^»frlB^ffl^-X h t IX m 
U ^-X h 2 5 Sr^SUl^ffl^-X h t LTilffl 
ffl Uovli KJWi, HifiCT l k H*<^«fc J: 0 

onsxx-h^tz. 

[0122] (mm 19) ^N»Mc«fi^)||ift(C|R I 
X , ^-X h 2 ^^Wfrl^ffl^-X h k LT^ffl 

u ^-x h 2 6 *3e«aji»jjfeffl^-^. h t L-c^ffl 
r v&mmmmmmmtimitz. *mwmv> 

7) m&MK$;1iZtihWWfr4 mitF 1 1 <7)^m ; 2 
0 0»*%T**o^. 

[0123] mum 2 o ) *mmm<v$kmzwi i 
x » ^-x h 2 s-^#:ii^ffl^-x h k ixmm 

l. ^-X h 2 7 £3t«fcH#J«JH^-* h k LT^ffl 

m itzzmmt. mum 1 kH«<o#«fc i >o%,mm. 

o ofmve&ofc. 

[0124] (mm l ) ¥«^«S<0K»C||; LT , 

^-x h2<vfr£m^x i mwmcD&frt>%h¥mtim 

© (^3fcffi^)ffl«; 1 OmmXl 0mm, MW- ; 10// 

B m , ) mm itzzt mm . mmm 1 k h«<o^ 

7) [0125] (it«EWi2) tmibmmnw&izmix. 
o ^-x h 2 i^mfcrnrnfm^-x h t ixm l, * 
-x b 7 £#ffcsmjM!^-x h k ixm UzZt 

ffi (C**S*l*l!tRT i 0,tt^ 2<^F** ; 3 0Kfi% 
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[ o 1 2 6 j (tt«w3 ) tmmnwttmLx. 

h 2 b LTteffl t , ^ 

—x b 1 2 £#IM»fK-* b LTttlflLfci 

[0127] (Jt«W4 ) *»«c«aW)«3tK:|RU-C, 

tmut. mm i bmmnmmzx wmms&m 

S*i**ttT i 0 2 &? 1 1 cry£^m ; 3 OH 

[01283 atwms ) ^w««»oi8itciRLT; 

[0129] (ittt0i6 ). ^mmmvwmmix, 
b 2 h t ixm I » ^ 

-x h 2 3 im&MjffiM'*-* b t ixmrnitzz 



biMHts mm i b nm<?&Mfc x vmmxs&m 

SJiSWR^ tm- 8<7y&^m ; 2 0ft*% 
X$>r>ti. 

[oi3o] amm 7 ) mivmrnrnzm lx . 
<-xb2zmmKm^-xbbixmL, ^ 

-X h 2 8 ^MSJW^-x h t LTteffl 1£<I 

m^^nhm^^m^i 3<r>#w* 2 oh* 

%Xh^K. 

[0131] [WfittttK*] «W«tt»fcfT*v\ 

mtft 1 -mmm 2 0 , jt mm 1 -it wj 7 

tttMttt. V-7-ySal/-^ (WACOM®!, WX 
S-85H) AMI. 5 7 Jflf-VMLtz* 

■tsyyyyfrb 1 0 0 0W/m*<^flfofc»3fc*!HW 

«EHftt**fcU IBIfcmJE (Voc/V) , 
( I s c/mA cm-2) s fi^Hi 1 (F.F. ) &tfx* 
^-SSWWs (77/%) lfc 
. 

[0 132] 

mi) 





M^t4 


Voc 
/V 


I BC 

fm A * c m" 2 


F.F. 


7? 

/% 


nmmi 


0.70 


14.8 


0.7046 


/.3 




0.71 


15.1 


0.6996 


7.5 




0.69 


14.4 


0.7046 


7.0 




0.71 


14.6 


0.6994 


i 7.2 




0.69 


13.1 


0./023 


' 6.3 




0.70 


14.1 


0.6991 


6.9 




0.7O 


14.4 


0.7044 


7.1 




0.69 


13.3 


0.6974 


6.4 


31 MSI 9 


0.70 


14.7 


0.6997 


7.2 


garni 0 


0.69 


14.3 


0.6993 


6.9 


1 1 


0.69 


12.8 


0.7020 


6.2 


nmwi 2 


0.69 


12.4 


0.7013 


6.0 


gjfiffll 3 


0.70 


13.6 


0.7038 


6.7 


SMWIl 4 


0.71 


14.5 


0.6993 


7.2 


%mm 1 6 


0.71 


13.9 


0.6992 


6.9 


flffifl 1 6 


0.70 


12.6 


0.7029 


6.2 


mmmi i 


O./l 


14.6 


0.6994 


7.2 


nmmi s 


0.71 


14.1 


0.6992 


7.0 


1 9 


0.70 


13.6 


0.7038 


6.7 




0.69 


12.2 


07009 


6.9 


jt*m 


0.68 


11.5 


0.6905 


6.4 




0.68 


11.4 j 


0.6966 


5.4 




0.69 


11.4 


0.6992 


5.5 




0.68 


11.6 


0.7033 


5.5 




0.70 


10.6 


0.7008 


5.2 




0.70 


11.2 


0.7016 


6.6 


ifc«W7 


0.69 


11.2 


0.6988 


6.4 



10 1 33] mizTpiKi&mpwtefrKXoiz, m 
mm 1 -11*6012 oco&mmmtmmw<?)x*>v<*- 
$my>mv\t. ztiz'tiiznmhftm.m 1 -imm 1 
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fctftfcMStttfclllJiW-iifctfTS*. z<m 

[0ffi<9flS#$:f»HJ!] 

[hi ] mwmtmm~mm$j&itemm 

0T&*>. 

[02 ] 0 1 Lfcfc* l 0 0<oa»<o^tt&*:BnB 

car**. 

[03]0i^ uzmM^mitz^mmm±mm 
[04 3 *mnm&nm-mmmz*i-m$ l m 

BIT**. 

[05 ] *«^«*«^*=3)I^JII*^1R*BriB 
0T&£>. 



[06 ] 0 1 {c^t^^«H<7)fl!l<7)||i5t^®5r^^ 
Brffi0T&&. 

[07 ] 0 1 iz*itz%mm<omizmcr>mizBmz*i- 
i-mmmm, 2-*mm&. 4- 

S*L 5-¥#fM, 6-«a*. 10. 11. 1 
2, 13. 14-J£«ff, 2 

6i---m.ftM6mjfctz>mft%!><7)m. 6 2 -ma. 
m 6 zwfo? imM<om. e 3-m.ws 6 mm- 
im. loo-attsi o^shhsj*, ce-hsl e 

Fl. F2, F3, -Seteffi, F2 2-^# 

mm2(Dmm. lio-aw*, li2-«bsl«, p 



[0i] 



[02] 



L10 



F3 



i 2 



-55 



10 



I 1 



;22 



100 

[03] 




[05] 



12 



F3 



,F1 



i"2? 




[04] 



11 



F3 



/ 



F2 



.F1 



-6 



1* 



[06] 



13 




/ 



6(-2) 



F3 



F2 



v\xxvvvvvxvvvvxvsxvv\>>. 



•.■22 



(72mm ma m 

aimm mm jot 

<j2mm m m 

(72)%m m mm 



(Q4) J02-289274 ( P 2 0 0 2 - 2 8 9 2 7 4 A ) 



H 

/ 

^ .F1 

^- 81 1 

^63|6(=2) 



(7Dwm *a 
(72) mm m 

F?-M&%) 5F051 AA14 

5H032 AA06 AS16 EE02 EE16 HH01 
HH04 HH05 



